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This catalyst may simply comprise a conventional alumina washcoat. Alternatively, base metal catalysts 
may be used. Particularly useful results are obtained if the filter includes a high temperature particulate 

combustion catalyst, typically a catalyst comprising lanthanum cesium and vanadium pentoside 

(La/Cs/V 2 Os) or the like, to combust particulate collected on the filter. It is to be understood that the 
catalytically generated oxidant is not necessarily all NO2. It may be, in whole or part. N2O5, N2O or 
equivalent oxidant derived from NO in the diesel exhaust. For ease of reference, however, the oxidant is 
simply referred to herein as N0 2 . This gas apparently functions to combust the soot particulate on the filter 
according to the following reactions: 

NO + l/20 2 > N0 2 U> 

N0 2 + C — — > NO t *« t (b) 



(c) 



It is to be noted that the combination of reactions (a) and (c) provide for the removal of NO from the 

diesel exhaust as well as providing the N0 2 needed for soot removal. 
2 ° As noted earlier, particularly useful results are realized if the combustion is carried out in the presence 

of small amounts of added water (e.g.. 0.5% to 10%. based on the total volume of the gas). It is believed 

that the water may convert some of the N0 2 to HNO3 which also appears to facilitate combustion or 

removal of the particulate from the filter. 

The invention is based on the theory that if small amounts of NO2 and/or HNO3 can be provided in the 
25 diesel exhaust gas prior o the diesel particulate filter, the NO2 and/or HNOa will be absorbed into the filter 

carbon deposits, which are then ignited, and removed as harmless N 2 and H 2 0 more effectively and at 

lower temperatures than might otherwise be the case. 

Known catalysts for producing NO2 from NO and 0 2 may be used to generate the N0 2 oxidant for 

present purposes. Such catalysts are extensively used in the catalytic conversion of automotive exhaust 
30 gases. This includes, for example, Pt. Pd, Ru, Rh or combinations thereof, platinum group metal oxides 

such as RhOa and the like. Conveniently, the catalyst is coated onto a monolith support, e.g.. a ceramic 

honeycomb. However, the catalyst may also be used in bead or particulate form. 

The filter may be in conventional form and structure. Typically this comprises one or more wire meshes 

of appropriate metal (e.g.. stainless steel or the like) through which the gas is passed. As noted earlier, the 
35 mesh or equivalent may include a coating, such as alumina, which facilitates entrapment of the particulates 

or a coating which facilitates higher temperature combustion, e.g., vanadium oxide or preferably 

La/CsA^Os. It will be appreciated, however, that the invention is not dependent on the use of a wire mesh 

filter, and that other available particulate filter alternatives, e.g. a ceramic wall flow filter, or a ceramic foam 

filter, may be used. 

to According to a preferred way of carrying out the invention, diesel exhaust is passed through a low 
pressure drop platinum coated monolith catalyst (ceramic honeycomb) Containing a catalytically effective 
amount of platinum at a space velocity of. for example, up to about 60,000 to generate N0 2 from the 
combination of NO and 0 2 in the exhaust gas. The thus processed gas is then passed through a 
conventional wire mesh diesel particulate filter containing an alumina wash-coat or a particulate combustion 

<« catalyst, preferably La/Cs/V 2 Os, located downstream of the monolith. The gas passing through the filter 
serves to effectively combust soot or like carbonaceous particles deposited on the filter. 

Space velocity of the gas through the N0 2 -forming catalyst and through the filter can be widely varied 
depending on other operating conditions, e.g.. the nature of the catalyst. Generally speaking, however, 
space velocities of up to 200,000 per hour may be used to form the N0 2 while space velocities of up to 

50 100.000 per hour are used through the filter. 

The system may be arranged so that the oxidant generation step functions continuously during 
operation of the engine or functions only periodically as soot accumulates beyond a desired point on the 
filter. An appropriate arrangement for by-passing the N0 2 generating catalyst may be provided if the 
oxidant generation step is to be performed only periodically. This may be desirable in the case where more 

55 sulphate is being formed than is desirable. 

The invention is illustrated in the accompanying drawing wherein the numeral (1) generally represents a 
ceramic honeycomb monolith of conventional composition, the cells of which may be coated with an 
alumina washcoat carrying, for example, a Pt catalyst. Connected to receive gas exiting from (1) via 
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The purpose of the test described in tw,~ 
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■Wr. and here „as . *a ma ,ic IncreaseVSS m'e ™ ^ C ' 0,6 e "*ne sul ,a„ incr ^ 
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© Treatment of diesel exhaust gas. 



© In a process wherein diesel exhaust gas is comprises combusting the particulate with a gas 

passed through a filter (3) to remove particulate containing N0 2 which may be catalytically generated 

therefrom before discharge and particulate deposited in the exhaust system (1 ). 
on the filter is combusted, the improvement which 
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